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(54) PURIFICATION OF (METH)ACRYUC ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To distill and purify crude (meth)acrylic acid while excellently 
inhibiting polymerization by adding a specific polymerization inhibitor and using acetic acid as a 
by product and an inexpensive copper compound when the crude Cmeth)acrylic acid obtained by 
vapor-phase catalytic oxidation of propylene, etc.. is distilled and purified 

SOLUTION: When crude (meth)acrylic acid containing water and acetic acid obtained by vapor- 
phase catalytic reaction of propylene or isobutene is distilled and purified, a mixture as a 
polymerization inhibitor of (A) an aqueous solution of acetic acid obtained by the distillation and 
purification process, (B) a copper compound which is copper carbonate or hydroxide and 
optionally (C) a polymerization inhibitor which is a phenol, an organometallic compound, an N- 
oxyl compound or an amine compound is added to the purification process. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The purification method of the acrylic acid characterized by adding at a purification 
process at least by using as polymerization inhibitor mixture with a kind of copper compound 
chosen from the water solution of an acetic acid, the copper carbonate, and hydroxide which are 
obtained at a distillation purification process in the approach of carrying out distillation 
purification of the ** (meta) acrylic acid containing the water and the acetic acid which are 
obtained by the gaseous-phase catalytic-oxidation reaction of a propylene or isobutene (meta). 
[Claim 2] (Meta) The approach according to claim 1 of adding the copper compound of the 1 - 
1000 weight ppm to the solution containing an acrylic acid. 

[Claim 3] The process which generates a crude (meta) acrylic acid by the gaseous-phase 
catalytic-oxidation reaction of the following (meta) acrylic-acid production process, (1) 
propylene, or isobutene. (2) Carry out azeotropy of the crude (meta) acrylic-acid water solution 
obtained at the process which absorbs with water the resultant acquired at the process (1) and 
(3) processes (2) to water, and it is rectified with the solvent which carries out liquid— liquid 
separation. Obtain light-boiling components, such as water, an acetic acid, and an azeotropy 
solvent, as an overhead fraction, subsequently carry out liquid-liquid separation of this fraction, 
and the distilling-column bottom product component of the process which obtains a meltable 
acetic acid, and water (4) process (3) is rectified from an aqueous-phase side. In the process 
which rectifies the distilling-column bottom product component obtained at the process which 
distills an impurity with the boiling point lower than an acrylic acid (meta) out of the overhead, 
and (5) processes (4), and collects acrylic acids (meta) from the overhead Claim 1st which 
supplies the mixture of the water solution of an acetic acid and copper compound which were 
obtained at the process (3) to a process (3), or an approach given in 2. 
[Claim 4] An approach given in claim 1 which adds at least a kind of polymerization inhibitor 
chosen from the group which consists of phenols, an organometallic complex, an N-oxyl 
compound, and an amine compound with a copper compound thru/or any 1 term of 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[O0O1] 

[Field of the Invention] This invention relates to the purification method of an acrylic acid (meta). 
In detail, this invention relates to the purification method of the acrylic acid using the mixture of 
the water solution of the acetic acid obtained at the distillation purification process of an acrylic 
acid (meta), and a specific copper compound as polymerization inhibitor (meta). 
[0002] 

[Description of the Prior Art] (Meta) About the copper compound as polymerization inhibitor in 
an acrylic acid or the purification process of the ester, or the purification approach using this, 
the proposal is made [ that it is various and ] from the former. For example, the copper chloride 
is proposed by JP.36-7360,B as a polymerization inhibitor of a methyl acrylate, and the approach 
of using a copper sulfate together with a nitroso compound as a polymerization inhibitor of 
acrylic ester (meta) is proposed by JP,39-1 1 608.A. Moreover, in the acrylic acid (meta) and the 
purification process of the ester, the approach using a copper compound like copper acetate as 
polymerization inhibitor is also indicated by JP,45-17652,A. 

[0003] however — most — a copper compound — water — refractory — or — insoluble — 
i^:^:^^ — water — meltable — even if — a polymerization — prohibition — ability — being 
inadequate — etc. — a sake — consequent — as polymerization inhibitor — using it — having - 
- a copper compound — ****** — as copper acetate or easy water-solubility — new — having 
combined — expensive — copper compounds (for example, dithiocarbamic acid copper etc.) — 
using it — having — **** — only — it is — a cheap and general-purpose copper compound — 
being anxious — having — **** . Moreover, since copper carbonate itself calls it poor solubility 
to various solvents, although it is also known conventionally that copper acetate will be obtained 
by making copper carbonate and an acetic acid react, and it is comparatively more cheaply 
[ than copper acetate ] available, there is no example used as polymerization inhibitor. Because 
purification is difficult in refining although it is difficult in order to, accompany the acetic acid of 
this oxidation reaction by-product by industrial very complicated actuation on the other hand, 
although the acrylic acid obtained by the gaseous-phase catalytic-oxidation reaction of a 
propylene or isobutene (meta) generates an acetic acid and water as a by-product, as for an 
acetic acid, it is usually common for it to be collected as acetic-acid water and to be processed 
as waste water. 
[0004] 

[Problem(s) to be Solved by the Invention] (Meta) The background about the copper compound 
as polymerization inhibitor for acrylic acids is as having mentioned above. The technical problem 
of this invention is to offer the purification method of the acrylic acid using a copper compound 
(meta) cheap as polymerization inhibitor, and general-purpose. 
[0005] 

[Means for Solving the Problem] this invention person etc. came to complete a header and this 
invention for the polymerization prohibition effectiveness of having excelled by using the mixed 
liquor of the acetic-acid water which carries out a byproduction from the refinery process of the 
acrylic acid obtained by the gaseous-phase catalytic-oxidation reaction of copper carbonate 
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without the example conventionally used as polymerization inhibitor, etc. a propylene, or 
isobutene (meta), or the purification object of an acetic acid which carried out the byproduction 
and water being acquired, as a result of inquiring wholeheartedly, in order to solve the above- 
mentioned technical problem. 

[0006] That is, this invention is in the purification method of the acrylic acid characterized by 
adding at a purification process at least by using as polymerization inhibitor mixture with a kind 
of copper compound chosen from the water solution of an acetic acid, the copper carbonate, and 
hydroxide which are obtained at a distillation purification process (meta) in the approach of 
carrying out distillation purification of the ** (meta) acrylic acid containing the water and the 
acetic acid which are obtained by the gaseous-phase catalytic-oxidation reaction of a propylene 
or isobutene. The approach of this invention is explained to a detail below. 
[0007] 

[Embodiment of the Invention] In compounding the polymerization prohibition solution which has 
the polymerization prohibition effectiveness, by the approach of this invention, a kind of copper 
compound chosen from a copper carbonate and a copper hydroxide as one of the raw materials 
is used at least As a copper carbonate, cupric carbonate is mentioned here, for example. 
Moreover, as a copper hydroxide, the first copper of hydroxylation, the second copper of 
hydroxylation, etc. are mentioned. The addition of a copper compound is preferably chosen from 
the 20 ppm or more range of 300 ppm or less below the 1000 weight ppm more than the 1 weight 
ppm to the solution containing an acrylic acid. Since it is not not only economically desirable, but 
there is no difference in the polymerization prohibition effectiveness and the trash of a copper 
compound increases in number in an amount with more [ fully ] polymerization prohibition 
effectiveness than this in an amount smaller than this, an environment top is not desirable, 
either. 

[0008] By the approach of this invention, polymerization inhibitor, such as amine compounds, 
such as N-oxyl compounds, such as organometallic complexes, such as phenols, such as 
hydroquinone and a methoxy quinone, phenothiazin, and dithiocarbamate copper, 2, 2, 6 and 6, 
and - tetramethylpiperidine-1-oxyl, a phenylenediamine, and a hexamethylenetetramine, can be 
used together as polymerization inhibitor in addition to copper carbonate. 

[0009] Moreover, by the approach of this invention, molecular oxygen can be used as one of the 
polymerization inhibitor. Although there are various approaches, such as pure oxygen itself or a 
thing which diluted pure oxygen with inert gas, such as nitrogen, as the supply approach of 
molecular oxygen, it is desirable to use air, when the ease of carrying out and safety of 
acquisition are taken into consideration, the amount of supply of air — as oxygen — 0.01 to 5 
capacity % — desirable — 0.05 to 3 capacity % — it is the range of 0.1 - 1.0 capacity % more 
preferably. Although molecular oxygen content gas is fed from the tower, bottom product, or 
reboiler of a distilling column, the supply approach is also devised for the purpose of 
improvement in the contact with sufficient effectiveness with monomer liquid, or homogeneity 
distribution in a distilling column. 

[0010] By the approach of this invention, it dissociates from the acrylic acid of the main product 
as a light-boiling component by one step or two steps or more of distillation actuation, and the 
acetic acid which is the by-product of the gaseous-phase catalytic-oxidation reaction of a 
propylene or isobutene, and water are collected as an acetic acid or acetic-acid water, for 
example, solvents, such as toluene which carries out azeotropy of the crude acrylic acid to 
water, and carries out liquid-liquid separation, — rectifying — as an overhead fraction — light- 
boiling components, such as water, an acetic acid, and an azeotropy solvent, — obtaining — 
subsequently — this fraction — liquid-liquid separation — carrying out — an aqueous-phase 
side — water — a meltable acetic acid is obtained. Thus, the acetic-acid water solution using 
the acetic acid obtained at a distillation purification process is mixed with copper compounds, 
such as copper carbonate or copper hydroxide, and a polymerization prohibition solution is 
prepared. Although there is especially no limit, when the effectiveness of distillation etc. is taken 
into consideration, 5 % of the weight or more is [ that the acetic acid more than equimolar should 
just exist in a system to a copper compound ] preferably desirable [ as for the concentration of 
this acetic acid or an acetic-acid underwater acetic acid ] 1% of the weight or more. If there is a 
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certain situation which is not desirable on a process when acetic-acid concentration is high, 
when reducing concentration, it can dilute with water, and can adjust and use for suitable 
concentration. The water to be used has desirable water which any of water newer than the 
outside of a system or the water generated and collected in the process are sufficient as, and 
was collected from a viewpoint of profitability in the process. 

[0011] Although especially a limit does not have it, since the preparation approach of the copper 
acetate from a copper compound and acetic-acid water is mixing of** (copper compound) and 
liquid (acetic-acid water), its approach of mixing with a stirred tank is desirable. Although it is 
more desirable to carry out at an elevated temperature comparatively in order for mixed 
temperature to raise the dissolution with a copper compound and acetic-acid water and/or a 
reaction rate, a desirable temperature requirement is 40 degrees C or more 80 degrees C or 
less. Moreover, although mixing time changes with mixed temperature, it is usually chosen from 
less than 1 hour 1 minute or more. If shorter than this, reacting [ of a copper compound and an 
acetic acid ] will become inadequate, and even if it makes it longer than this, big effectiveness is 
not acquired, but effectiveness only worsens. 

[0012] In the acetic acid(water) collected, the acrylic acid dealt with in a process, an acrvlic-acid 
dimer, an acrylic-acid trimer, a maleic acid (anhydrous), formic acid, an acetaldehyde. 
formaldehyde, a propionic acid, a furfural, a crotonic acid, a benzoic acid, benzofuran, a 
terephthalic acid, isophthalic acid, etc. may be contained. These matter dealt with in a process 
does not have effect in this invention in any way, and although it can be used mixing, generally 
from a viewpoint of industrial profitability, few things are desirable [ mixing ], 
[0013] 

[Example] Although an example is given to below and this invention is more concretely explained 
to it, this invention is not limited to an example, unless the summary of **** is exceeded. 
[0014] 0.6g [ of cupric carbonate ] (S.Ommol) and hydroquinone 3.8g was added in 95.6g (7-% of 
the weight acetic-acid content) of acetic-acid water which refined the crude acrylic acid 
obtained by the example-1 propylene gaseous-phase contact oxidization method in the 
multistage distilling column, and was obtained, it stirred at 50 degrees C for 30 minutes, and the 
water solution of polymerization inhibitor was obtained. The polymerization inhibitor which carries 
out cooling crystallization of the acrylic acid after distillation purification further, and is 
contained in a minute amount on the other hand was removed. Thus, the previous polymerization 
inhibitor water solution was mixed with the obtained high grade acrylic acid by 200:1, and, in 
addition to ampul tubing, the induction period of self^polymerization was measured at 130 
degrees C under the air ambient atmosphere. Measurement was measured by the approach of 
sensing generation of heat by the heat of polymerization at temperature. A result is shown in a 
table -1. 

[0015] It experimented like the example -1 except having replaced with example -2 cupric 
carbonate, and having carried out the S.Ommol activity of the second copper of hydroxylation. A 
result is shown in a table -1. 

[0016] The induction period of the self-polymerization of an acrylic acid was measured by the 
same approach as an example -1 except having added l.Og (S.Ommol) and hydroquinone 3.8gfor 
the cupric acetate to 95.2g of waste acetic acids instead of cupric carbonate in example of 
comparison -1 example -1. A result is shown in a table -1. 

[0017] The induction period of the self-polymerization of an acrylic acid was measured by the 
same approach as an example -1 except having added example of comparison-2 hydroquinone 
190ppm to the acrylic acid which carried out [ above-mentioned ] crystallization processing. A 
result is shown in a table -1. 

[0018] The induction period of the self-polymerization of an acrylic acid was measured by the 

same approach as an example -1 except having added the 50 ppm of the second copper of 

example of comparison-triacetic acid to the acrylic acid which carried out [ above-mentioned ] 

crystallization processing. A result is shown in a table -1. 

[0019] 

[A table 1] 



http://www4Jpdl.inpitgojp/cgi-bin/tran_web_cgi,ejje 



2007/05/29 



JP.10-017524,A [DETAILED DESCRIPTION] 



4/4 



m - 1 













2 2 6 






19 8 






2 8 






4 7 




:!kit^b0:i 10(50) + ^v-r Kn^y VOflO) 


2 0 5 



[0020] 

[Effect of the Invention] According to this invention, in the approach of carrying out distillation 
purification of the acrylic acid (meta), copper acetate and the polymerization prohibition 
efFectiveness more than equivalent can be acquired by adding the mixture of a cheap copper 
compound like copper carbonate as polymerization inhibitor, and the water solution of the acetic 
acid obtained at a purification process at a purification process. 



[Translation done.] 
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